Functional identification of the apoptosis effector BH3 domain in cellular protein BNIP1.
BCL-2 family proteins play a central role in apoptosis regulation in mammals and in C. elegans. Mammalian cellular and viral anti-apoptosis proteins such as BCL-2 and E1B-19K interact with several cellular proteins. Some of these interacting proteins promote apoptosis and belong to the BCL-2 family. Certain BCL-2 family proapoptotic proteins such as BAX and BAK share extensive sequence homology with BCL-2. In contrast, certain pro-apoptotic proteins such as BIK and BID share a single death effector domain, BH3, with other BCL-2 family proteins. By mutational analysis, we show that one of the cellular proteins, BNIP1 (previously Nip-1), that interacts with BCL-2 family anti-apoptosis proteins is a 'BH3 alone' pro-apoptotic protein. Transient transfection of BNIP1 induces a moderate level of apoptosis. Deletions of the N-terminal 32 amino acid region and the C-terminal trans-membrane domain did not significantly affect pro-apoptotic activity. In contrast, deletions encompassing a region containing a motif similar to the BH3-domain abrogated the apoptotic activity. Substitution of BNIP1 BH3 domain for the corresponding sequence in BAX efficiently restored the apoptotic activity of BAX, establishing the functional identity of the BH3 domain of BNIP1. The N-terminal deletions of BNIP1 (that retain the BH3 domain) enhanced the level of interaction with BCL-XL. Mutants containing the BH3 deletions were still able to heterodimerize with BCL-XL while mutants lacking both the N-terminal region and the BH3 domain were unable to heterodimerize, suggesting that BNIP1 may bind to BCL-XL via two different binding motifs.